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Effect of Dietary Supplementation of Enzyme and Microorganism on Growth Performance,
Carcass Quality, Intestinal Microflora and Feces Odor in Broiler Chickens

Cheol Ju Park' and Sang Soo Sun®"

'Graduate Student, Department of Animal Science, Chonnam National University, Gwangju 61186, Republic of Korea
“Professor, Department of Animal Science, Chonnam National University, Gwangju 61186, Republic of Korea

ABSTRACT This experiment was conducted to investigate the effect of the addition of enzymes and microorganisms to
broiler feed on productivity, carcass characteristics, intestinal microflora, and feces odor. A total of one-hundred eighty 180
chicks (Ross 308) were randomly assigned to 5 treatments with 3 replications each having 12 birds per pen. The experimental
group was divided into 0.1% EZ group (0.1% metallo-protease added to the feed), 0.2% EZ group (0.2% metallo-protease
added to the feed), M group (2.0% Bacillus veleznesis CE 100 added to the feed), and MW group (2.0% Bacillus veleznesis
CE 100 added to the feed and drinking water). In the results, final body weight, body weight gain, the feed conversion ratio,
protein efficiency, and energy efficiency were not significantly different among all treatments in across all periods. Carcass
weight, proventriculus, gizzard, heart, small intestine, cecum, and rectum weight were not significantly different among all
of the treatments. However the liver weight was significantly higher in the 0.1% EZ group than in the control, M and MW
groups (P< 0.05). E. coli was significantly lower in MW than in the control and M (P<0.05), and it was significantly higher
in the M than 0.2% EZ and MW (P<0.05). H,S emissions in feces was not significantly different among all treatments, but
NH; emissions was were significantly higher in 0.1% EZ than in MW (P<0.05). In conclusion, the addition of 0.1% of

metallo-protease was effective in the development of the liver of broilers.
(Key words: enzyme, microorganism, broilers, performance, odor)
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Park and Sun : Enzyme and Microorganism on Productivity and Feces Odor in Chickens
Table 1. The feed formula and chemical composition of starter and finisher period of broiler diet
Ingredients (%) Starter period Finisher period
Corn 4832 55.49
Wheat grain 7.00 5.00
Wheat flour 3.00 5.00
Soybean meal 26.00 17.00
Rapeseed meal 1.00 2.00
Corn gluten 3.00 4.00
DDGS 6.50 6.50
Tallow 1.50 1.25
Limestone 1.80 1.74
Tricalcium phosphate 1.00 1.17
Salt 0.15 0.22
Methionine 0.20 0.13
Lysine 0.18 0.15
Vitamin mixture 1 0.20 0.20
Mineral mixture 2 0.15 0.15
Total 100.0 100.0
Calculate value
ME (Mcal/kg) 3.00 3.05
Crude protein (%) 20.0 18.0
Crude fat (%) 4.0 45
Crude fiber (%) 6.0 6.0
Crude ash (%) 8.0 8.0
Ca (%) 0.80 0.75
Available P (%) 1.50 1.50
! Provided vitamin mixture in broiler feed: vitamin A, 18,000 mg; vitamin D, 4,400 mg; vitamin E, 60.0 mg; vitamin K, 4.0 mg; vitamin
B, 0.4 mg; vitamin B,, 10.4 mg.
2 Provided mineral mixture in broiler feed: Fe, 67.5mg; Cu, 6.75 mg; Mn, 97.5 mg; Zn, 90 mg; Se, 0.195 mg; I, 1.2 mg.
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Table 2. Effects of dietary enzyme and microorganism for total period, starter period and finisher period on growth performance in

broilers
Treatment Control 0.1% EZ' 0.2% EZ M MW?
Total period (d 9~43)
Final body wt (g) 2,941.45+71.53 3,060.90+84.64 3,030.84+75.46 2,969.90+66.36 2,968.82+106.95
Weight gain (g) 2,728.65+69.51 2,849.15+84.18 2,815.89+74.13 2,755.50+66.09 2,760.47+103.17
FCR (g/g) 1.734+0.05 1.74+0.05 1.78+0.04 1.83+0.05 1.84+0.07
Protein efficiency® 3.16£0.08 3.15+0.09 3.07+0.08 2.99+0.07 3.00£0.11
Energy efficiency” 0.19+0.00 0.19+0.01 0.19+0.00 0.18+0.00 0.18+0.01
Starter (d 9~22)
Weight gain (g) 810.00+22.85 839.95+16.17 865.00+20.58 845.20+25.76 862.84429.09
FCR (g/g) 1.50+0.05 1.50+0.03 1.46+0.03 1.50+0.05 1.49+0.05
Protein efficiency 3.40+0.10 3.36+0.06 3.45+0.08 3.39+0.10 3.42+0.12
Energy efficiency 0.23+0.01 0.22+0.00 0.23+0.01 0.23+0.01 0.23+0.01
Finisher (d 23~43)
Weight gain (g) 1,360.15+38.09 1,343.60+66.71 1,326.95+59.02 1,376.70+42.45 1,366.24+70.64
FCR (g/g) 2.59+0.07 2.84+0.15 2.92+0.17 2.77+0.10 2.86+0.18
Protein efficiency 2.18+0.06 2.05+0.10 1.99+0.09 2.05+0.06 2.04+0.11
Energy efficiency 0.13+0.00 0.12+0.01 0.1240.01 0.12+0.00 0.1240.01

" EZ, 0.1%, 0.2% enzyme added to feed.
2 M, 2%, microorganism added to feed.
3 MW, 2% of microorganism added to feed and water.

* Values are Mean+SE.
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Table 3. Effects of dietary enzyme and microorganism on carcass and organ weight in broiler chickens

Treatment Control 0.1% EZ! 0.2% EZ M? MW
Carcass weight (g) 2,674.00+181.89 2,931.33+270.37 2,966.67+157.79 3,012.67+62.63 2,906.67+162.53
Proventriculcus
.75+0.1 77+0.22 .59+0. 5320, 4040,
(&/100g BW) 0.75+0.15 0.77+0 0.59+0.05 0.5340.07 0.40+0.09
Gizzard 1.16+0.09 1.06+0.09 1.2240.13 1.03+0.05 0.95+0.14
(&/100g BW) 160, .06+0. 2240, .03+0. .95+0.
Heart 0.78+0.02 0.95+0.22 0.79+0.03 0.77+0.02 0.68+0.03
(&/100g BW) . 78+0. .95+0. 7940, . 77+0. .68+0.
Liver 2.22+0.11° 2.94+0.22° 2.35+0.03% 1.96:+0.08" 2.14+0.13°
(@/100g BW) 2240, 9440, 3540, .96+0. .14+0.
Small intestine 276£0.20 2 84+0.44 3.19+0.46 2.5540.51 3.02+0.19
(&/100g BW) 76+0. 8440, .19+0. 5540, .02+0.
Caecum
0.59+0.10 0.58+0.05 0.824+0.28 0.65+0.08 0.64+0.02
(g/100g BW)
Rectum
470, 4740, A7+0. 4240, 4340
(@/100g BW) 0.47+0.05 0.47+0.08 0.47+0.05 0.42+0.03 0.43+0.07

" EZ, 0.1%, 0.2% enzyme added to feed.

2 M, 2% microorganism added to feed.

> MW, 2% of microorganism added to feed and water.
* Values are Mean=SE.

*7¢ Values with different superscripts within same row are significantly different, (P<0.05).
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teria®] 7} FEF O R ko (P<0.05), E. coli®] = M
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Coliform¥} 22 f3ll P|AES] 71 ATA S H7t ol o
2} o9l Ajol7} gtk Husil o, B Ago] - vy
EAA Ag77F thzTol vls) 7] faf nAd=e ¢t
ojHoz Fhasle] NEe Ane HAth dubd oz S
o] Atz AAY] H7ks A folde] 5 ST, 7
A Aol o3l E. coli 22 el mIAES] +F5 AT

3 @HKim et al., 2010).
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il
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(Table 5). 3, o} HAL 0.1% EZIA 17.20ppm 2

Table 4. Effects of dietary enzyme and microorganism on intestinal microflora in broiler chickens (logio cfu/g)

Treatment Control 0.1% EZ' 0.2% EZ M2 MW?
Total bacteria 7.03+0.22° 8.79+0.00° 8.77+0.07* 8.34+0.26" 7.42+0.02°
E. coli 6.76+0.26™ 6.03+0.59" 5.99+0.15 6.9440.11° 5.28+0.18°

" EZ, 0.1%, 0.2% enzyme added to feed.

2 M, 2% microorganism added to feed.

> MW, 2% of microorganism added to feed and water.
* Values are Mean=SE.

*7¢ Values with different superscripts within same row are significantly different (P<0.05).
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Table 5. Effects of dietary enzyme and microorganism on noxious gas emission in broiler chickens

Treatment Control 0.1% EZ' 0.2% EZ M MW?
0, (%) 17.43+1.23 17.58+1.81 18.08+0.81 17.47+1.45 18.2+0.94
CO, (%) 2.60+1.02 2.79+1.52 2.15+0.87 2.77+1.21 2.07+0.76
CH, (%) 0.01+0.01 0.02:£0.01 0.02+0.01 0.02+0.01 0.0320.01
NH; (ppm) 15.20+£3.89% 17.20£5.27° 9.00+3.66™ 10.75+1.89% 3.80+1.28°
H,S (ppm) ND* 0.33+0.21 0.17+0.17 ND ND

"' EZ, 0.1%, 0.2% enzyme added to feed.

2 M, 2% microorganism added to feed.

> MW, 2% of microorganism added to feed and water.
* Values are Mean = SE.

#7¢ Values with different superscripts within same row are significantly different (P<0.05).

ND, no detection.
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